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LETTERS TO THE EDITOR
Measurement of Pericardial Constraint
With their "Intraoperative Measurement of Pericardial Con-
straint," Holtwood, Shah and colleagues (1) continue their superb
contributions to our understanding of pericardial physiology. The
authors may wish to clarify some aspects of their work. For one
thing, the "physiologic effusions" in their patients require defi-
nition. If they mean physiologic amounts of normal pericardial
fluid (:s50 ml) this would not qualify as "effusion," because for
effusions to be recognized as such clinically, they must be ab-
normal in quantity (as well as quality).
Their Group II patients had chronic valvular heart disease,
including three who also had coronary disease. This should lead
to myocardial changes reducing the compliance of the affected
chambers and, therefore, altering the threshold of pericardial con-
straint (2)-a factor that may have contributed to certain small but
significant differences between their Groups I and II. In this regard,
it was interesting that the mean thickness of pericardial collagen
in the two groups was about the same, suggesting differing myo-
cardial influences.
The right heart chambers are in communication with the sys-
temic veins and thus are subject to extrathoracic influences, whereas
the left chambers are filled from the intrathoracic (pulmonary)
supply. Do the authors have any data on any differences in the
role of transmural pressures due to differences in the venous res-
ervoirs on the right as compared with the left heart (transmural
left ventricular pressure being the true distending-filling-pres-
sure of at least that chamber)?
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Reply
On opening the chest in our study, the normal pericardium was
often sufficiently transparent to appreciate a thin layer of fluid
interposed between the heart and the parietal pericardium, which
escaped when the pericardium was opened. We did not measure
the volume of this fluid, but these observations prompted our
comment concerning "small physiologic effusions."
The diastolic heart may be conceptualized as a composite of
compliant myocardium and stiff pericardium. If the current con-
troversy regarding methodology eventually is settled, direct mea-
surement of pericardial constraint may allow partitioning of the
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total transmural pressure into separate components across the myo-
cardium and the pericardium. Our data, and those of others, sug-
gest that the pericardium normally carries a large component of
the total composite transmural pressure, particularly for the right
heart. However, in certain abnormal states (for example, Group
II) the myocardium may carry most of the composite transmural
pressure, suggesting abnormal myocardial compliance as noted by
Spodick. Incidentally, the same pericardial collagen thickness in
Group II as in I, despite significantly larger hearts in Group II,
suggests an increase in total collagen mass in states of chronic
cardiomegaly, in agreement with the experimental findings of Free-
man and LeWinter (1).
As Spodick points out, the systemic venous reservoir is extra-
thoracic whereas the pulmonary venous reservoir is intrathoracic.
As a result, in the closed chest state, negative intrathoracic pressure
may recruit substantial volume into the right heart, with potential
effects on the left heart through ventricular interdependence and
pericardial constraint. Although our clinical open chest study could
not address these issues, a preliminary report of collaborative ex-
perimental work suggests the importance of pericardial constraint
in respiratory effects on left ventricular function (2).
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Correction
In the abstract, "In vivo and in vitro coronary vascular
reactivity in hyperlipidemic swine," on page 210A of
Supplement A of the February 1987 issue of the Journal
the name of the third author, James B. Atkinson, MD,
PhD, was inadvertently omitted.
